Apparent opposite effects of tetrabenazine and reserpine on the toxic effects of 1-methyl-4-phenylpyridinium or 6-hydroxydopamine on nigro-striatal dopaminergic neurons.
It is well documented that VMAT2 protects nigrostriatal DA neurons against MPP(+) by sequestering it inside vesicles away from its mitochondrial site of neurotoxic action. However, the implication of the VMAT2 in the mechanism of action exerted by 6-OHDA has received little attention. Therefore, the aim of the present study was to determine whether the vesicular sequestration of 6-OHDA would protect dopaminergic neurons from its toxicity similarly to what is observed with MPP(+). We injected mice with 6-OHDA 90 min after TBZ treatment. Since, unexpectedly, TBZ pretreatment prevented 6-OHDA neurotoxicity, we performed a similar experience replacing 6-OHDA with MPP(+) in order to check our experimental protocol. TBZ pretreatment similarly prevented MPP(+) neurotoxicity. This discrepancy with what is commonly describe in the literature, led us to use reserpine. Indeed, the long lasting VMAT2 inhibition induced by reserpine allowed us to inject neurotoxins while mice no longer presented hypothermia. Contrary to TBZ pretreatment, reserpine pretreatment potentiated both 6-OHDA and MPP(+) toxicity on dopaminergic neurons. Hypothermia elicited by TBZ appeared to be responsible, at least in part, for the neuroprotective effect observed. To verify this hypothesis, we investigated the influence of hypothermia on the toxic activity of both neurotoxins. A hypothermia similar to that induced by TBZ was obtained by a forced swimming test of putting mice into cool water (23 degrees C). The hypothermia prevented both 6-OHDA and MPP(+)-induced neurotoxicity. We finally reported that VMAT2 inhibition potentiates both MPP(+) and 6-OHDA neurotoxicity.